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Bockataonda  and  Satellite  Maaeuraaents  of 
Preaaura.  Tamparatia-B .  Penalty,  and  Contpoaltlon 
Through  Early  l_96o 

mPCBMATION  SOURCES  AHD  TREATMEHT 

The  data  given  lr.i  this  ccmpilation  were  obtained  from  reports^  vuolicationa^ 
and  direct  conmun^wAtion  with  scientists  who  have  made  upper  atmosphere  ritructure 
measurements  with  sounding  rockets  and  satellites*  Data  are  reported  Cor  the 
30  to  300  kilometer  altitude  range.  It  is  estimated  that  over  90  per  cent  of 
the  data  available  through  the  Spring  of  i960  are  presented  In  this  tabulation. 
Only  data  considered  **pu]t)liBhable"  by  the  authors  (i«e*|  technically  ^iitable 
for  general  use)  are  included. 

An  effort  h^s  been  mii\de  to  provide  an  accurate  compilation  and  to  present 
information  about  the  experimental  circumstances  associated  with  the  measure¬ 
ment*  Should  the  reader  encounter  technical  errorsi  corrections  vill  be  grate¬ 
fully  received  and  an  errata  sheet  issu«td* 

The  compilers  have  not  '^evaluated'*  data  obtained* 

Those  wish  to  make  critical  discrimination  among  the  tabular  entries 
are  urged  to  review  the  appropriate  abstract-references  and  instrumentation 
discussions  cited  in  this  report* 

The  data  are  presented  In  two  tables.  The  first  presents  temperature^ 
pressur^^^  and  density.  The  second  presents  composition  measurements*  Both 
are  arranged  by  altitude. 

Abstract-bibliographies  of  key  source  documents  are  presented  in  Appendix 
B.  An  abstract-blbliogzaphy  of  general  review  publication  on  the  upper 
atmosphere  is  provided  in  Appendix  C* 

The  functional  principles,  an  Illustrative  description,  and  key  references 
for  the  Instruments  employed  In  the  measurements  reported  are  described  in 
Appendix  A*  The  instrument  dlscunslons  place  particular  emphasis  on  sources 
of  error. 
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Errors 

The  "e"  columns  Immediately  to  the  right  of  the  Preosurei  Temperature, 
and  Density  columns  are  the  probablis  errors  of  the  measurement,  as  bbtalned 
from  the  author.  The  notation  (nf)  (in  Ihls  section  and  elsevlere)  Indicates 
that  the  Information  vas  ”not  found”. 

Flight  Number 

Most  of  the  entries  In  the  "Number”  column  are  IGY  rocket  flight  cbde 
numbers.  The  system  Is  described  In  the  conversion  aids  at  the  end  of  this 
Introductory  section.  Various  designations  were  used  for  rocket  flights  made 
before  the  IGY  program,  and  are  Included  whenever  they  were  available. 

Time 

Flight  times  are  given  In  local  time  (to  communicate  dxurnal  significance), 
following  the  practice  in  research  reports  and  papers.  A  time-zone  conversion 
table  Is  given  In  the  conversion  aids  section* 

Altitude 

Altitude  Is  given  In  kilometers.  Altitude  measurements  at  all  launch  sites 
were  made  by  the  DOVAP  system,  which  has  an  estimated  accuracy  of  ti  meter.  An 
altitude  conversion  table  (kilometers  -  miles  -  feet)  Is  given  In  the  conversion 
aids  section. 

Temperature 

Temperature  is  presented  in  degrees  Kelvin.  A  temperature  conversion 
table  (°K  -  °C  -  ®F)  Is  given  in  the  conversions  aids  sections  that  follows. 
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8ML.04 

ChureblU 

12  Aug  '57 

10.00 

car 

Stroud  60  k  Bandaan 

Aarobaa 

SMI. 05 

CbureblU 

19  A«iS  '57 

20.30 

.7ar 

Stroud  60  k  Bandaan 

Aarobae 

8M2.06 

CbureblU 

25  Aug  *5'. 

06.06 

car 

Stroud  60 

Aarobaa 

SM1.07 

CbureblU 

U  Dm  '57 

22.00 

car 

Stroud  60 

Aarobaa 

SMI. 06 

CburobiU 

14  Dec  '57 

15.00 

cu 

Stroud  60  k  Bandaan 

lika*CaJun 

AM6.02 

CburobiU 

25  Jan  '56 

13.12 

car 

Jonaa  99 

Aarobae 

SM2.10 

CburobiU 

27  Jan  '56 

12.46 

car 

Jonaa  96 

Acrobae 

8M2.10 

CbureblU 

27  Jan  '58 

12.49 

cu 

Stroud  60  &  Bandaan 

Aarobaa 

SMI  .09 

CburobiU 

27  Jan  '56 

00.04 

cu 

Stroud  60  k  Baudaen 

Hike -Cajun 

AM6.03 

CburobiU 

29  Jan  '58 

13.06 

cu 

Jonaa  99 

(flf)*  not  founA 


57®W*R 

65®56'I  58®05*W 


ar«  tRkRD  fron  publlthed  ourre.  IntorpolAtlon  for  tabular  praaantaUon  mmj  hara  IntroAuoad  an  arror  of  t 


Solano#  Communioatlon 

W««hlnoion,  O.  C. 

Altitude  Preseure  Deneitu 

Ena.  min.Hg.  •.%  g/m* 


Tempefgtur# 
•K  o.  *K 


UPPBR  ATMOSPBBBB  BTRUC 

MA«sviv«m*iits  Tht««( 

Ciu<fuin#tttciiion  VnhicI# _ Wumbi 

ALTiainS  RARQS  kO^O  Ktt. 


ko 

- 

• 

4.0  2 

845 

4.9 

Qphere* 

Vlke-Cajim 

AM6.0 

llO 

- 

• 

9.0  2 

240 

4.6 

8p>i.r.» 

Rlke*CaJun 

AM6.0 

kO.3 

• 

m 

•  • 

853.4 

8.3 

Grenade 

Aerobee 

80-20 

41 

2.1 

(Bf) 

•  • 

m 

m 

Sillllpe  6e4^e» 

Aerobee 

(nf) 

41.6 

- 

- 

m  • 

851.4 

1.4 

Grenade 

Aerobee 

30-8 

4i.a 

ep 

• 

m  • 

261.5 

1.6 

Grenade 

Aerobee 

80-14 

42 

1.7 

(nf) 

•  ■ 

- 

- 

IhllUpe  gaae*^ 

V»2 

34 

42 

2.0 

(irf) 

m  * 

- 

- 

Freeaure  gage» 

▼-2 

43 

42 

- 

- 

•  ^ 

262 

5.0 

Grenade 

Aerobee 

80-14 

48.1 

- 

m 

m  • 

266.5 

3.8 

Grenade 

Aerobee 

(nf) 

43.5 

- 

m 

■  • 

266.5 

1.1 

Grenade 

Aerobee 

80-16 

45 

1.44 

(p) 

1.8  (p) 

- 

- 

Ionisation  gageP^ 

Aerobee 

31 

45.  U 

- 

•  • 

311 

(P) 

Ionisation  gage* 

Aerobee 

31 

Vi.3 

- 

m  • 

863 

8.7 

Grenade 

Aerobee 

80-20 

46.9 

m 

m  • 

264.2 

8.3 

Grenade 

Aerobee 

80-16 

47.1 

m 

*  » 

857.3 

0.4 

Grenade 

Aerobee 

(nf) 

47-3 

- 

•*  m 

867.5 

1.5 

Grenade 

Aerobee 

80-8 

47.3 

m 

«  * 

855.6 

3.1 

Grenade 

Aerobee 

(nf) 

46 

9.CfclO*^ 

(at) 

«■  m 

- 

- 

Riilllpe  gage* 

(nf) 

(m*) 

46.1 

- 

m  m 

266 

1.4 

Grenade 

Aerobee 

80-14 

46.2 

- 

m  m 

270 

3.6 

Grenade 

Aerobee 

(nf) 

46.3 

m  «• 

262.6 

1.4 

Grenade 

Aerobee 

(nf) 

*  l!ieg«  gntrlM  are  taken  froai  a  pubXiehi 


lOfPBEBE  STRUCTURE  RATA 

ts  lk«pMt«d  Thraavh  Earlsr  ItfO 

Plac* 

VvhieU  Nunibvr  Ftrad  Uato 


axmn,  rarob  ko~^o  eb.  (eont.) 

I 

Rlkt-CAjun  AN6.09  CburchlU  k  Mar 

Rlk«-Cajun  AK6.O9  R.AUanUo  2  Ror  '$9 


Project  ARIES  —  Contract  Nonr  3071(00) 


Tim*  ZoD*  R*i*r*nc*  Data  Naiai 


1^.30  CST  JOMB  39 

12.>i0  GMT  JODM  39 


AltiHid* 
Range*  Cm 


li6®57'R  W‘%2'W 


Aerobee 

8C-20 

vsio 

1  Ror  '31 

02.46 

Nsr 

Stroud  ^6 

Aerobee 

(itf) 

W3FG 

3  MBjr  '49 

09.14 

MST 

aarene  $2 

(a*)' 

Aerobe# 

SC-8 

WSPO 

l4  Jul  '50 

01.37 

lor 

Stroud  ^6 

Aerobee 

8C-14 

WSFO 

U  Dck  '30 

21.06 

Nsr 

Stroud  ^ 

V-2 

3^^ 

VSFO 

22  Jan  '48 

13.13 

Msr 

BaYtiM  32  k  iMllnt  34 

V-fi 

43 

wapc 

3  Aug  '48 

18.37 

Nar 

laTena  32  4  UOaw  34 

Aerobee 

SC-14 

WSFG 

U  Sac  '30 

21.06 

Hsr 

Welener 

Aerobee 

(nf) 

WSFO 

24  Sep  '32 

20.30 

NBT 

Stroud  ^6 

Aerobee 

SC-16 

W8F0 

12  Dec  '30 

02.10 

NST 

Stroud  $6 

Aerobee 

31 

Hollonun 

22  Oet  *32 

07.21 

N8T 

Spencer 

(p) 

Aerobe 

31 

Hoilowi 

22  Oot  '32 

07.21 

Nsr 

Spencer  96-2 

Aerobee 

SC -20 

WSFO 

1  Rot  '51 

02.46 

MST 

Stroud  96 

Aorobee 

SC-16 

WSFO 

6  JuD  '31 

23.11 

N8T 

Stroud  96 

Aerobee 

(nf) 

WSFO 

24  Apr  '53 

03.19 

NBT 

Stroud  9S 

Aerobee 

8C-8 

WSFO 

14  Jul  '50 

01.37 

N8T 

Stroud  96 

Aerobee 

(nf) 

WSFO 

22  Oot  *32 

20.43 

N8T 

Stroud  96 

1 

1 

(nf) 

(nf) 

equator 

U  Najr  '30 

16.00 

N8T 

fiarene  92 

near 

Aerobee 

8C-14 

W8P0 

U  Oao  '30 

21.06 

N8T 

Stroud  96 

Aerobee 

(nf) 

WSFO 

24  Sep  '32 

20.30 

MST 

Stroud  96 

Aerobee 

(nf) 

WSFO 

I7?eb  '53 

24.00 

MST 

Stroud  96 

••c  r«f«rinoR 


aoRT  CtarlitaRfl  IrIriA 


Rra  taken  from  a  publiahed  ourre*  Interpolation  for  tabular  preaentation  brj  hoTR  Introduced  an  error  of  d  3)1 


-4 


•t^ivno*  Communioalion  UPPER  ATMOlPRERE  ETRUi 

WMMngton,  o.  c.  Mmmumfmmuit  K*p«rl«4  Tk«*i 


•*;titudR 

Km. 

PreRRUTR 

ouaJIg. 

D«niity 
u/m*  •<% 

T«nip«rcitur0 

'^K  •.  °K 

Imrtninmittttioii  Vtliicl#  Num 

^.9 

m 

m 

m  • 

263.7 

usiruiM  tuam  ko-v>  n. 

Onnad*  AerobM  (tf 

itraSBE  tTBUCTUBB  DATA 

Thro«fk  latly  lilO 

PIOCD 

WumbT  Fb-pd  Tim» _ Zonm 

nns  fUNOt  ko-yi  m.  (eoBoiuA«&) 

AcrobM  (tf )  WSFO  31.  Aug  *33  22.03  MBT 


Projgct  ARIES  —  Contract  Nonr  3071(00) 


! 


R*l«r«iic*  Data  No<«« 


Aliltuda  \ 
Km  4 

—  Hir-  j 


Stroud  96 


(r.f)-  not  found 


HI 


-5 


•otoiio*  CommunlcatloR 

Wa«hl«ioton,  O,  C. 


UPnn  ATMOIPHBBE  STIlUi 


Wa«hl«ioton,  0.  C. 

AMtikU 

•*% 

D«Mitr 

Tmjp 

#rottirg 

•  Is  Bstsslsd 

VaUel* 

Ths6« 

te. 

ifiiiyigi 

Bsm 

*1 

bttlrtuMDtcrtioii 

Niimb« 

ALTITUIB  RiUKX  90-60  IQa. 

50 

- 

- 

- 

m 

919 

25 

(nf) 

v-s 

21 

50 

7.5x10’^ 

10 

- 

- 

- 

- 

Ailllpg 

Y-2 

21 

50 

9.0xl0‘^ 

(nr) 

- 

- 

220 

(rf) 

Plrtni 

Y-2 

28 

50 

7.5x10*^ 

(nf) 

- 

* 

- 

m 

PhllUpa 

V-P 

34 

5C 

8.9x10"^ 

(nf) 

5.9x10*^ 

(nf) 

- 

- 

PrMaur#  gag«» 

T-a 

49 

50 

6.0»10"^ 

10 

m 

- 

m 

Pliillipa 

7.2 

45 

50 

6.4*10’^ 

(af) 

m 

- 

- 

PbllUpa  gaga^ 

Aarobaa 

(nf) 

50 

(nf) 

m 

270 

5.0 

Alptotroab 

Aarobaa 

(nf) 

50 

- 

- 

m 

265 

9.0 

Oraoada 

Aarobaa 

ac-10 

50 

9.5xl0‘^ 

(nf) 

268 

5.0 

Alphatroab 

Aarobaa 

(rf) 

50 

*• 

- 

269 

9.0 

AlpihatrosP 

Aarobaa 

(nf) 

50 

1.0 

(nf) 

- 

- 

gpbara* 

Aarobaa 

8C-29 

50 

0.79 

(  P) 

8.5 

( P  ) 

- 

- 

AlpbatronP 

Aarobaa 

91 

50 

1.0 

(nf) 

- 

- 

flphara* 

Aarobaa 

8C-29 

50 

1.0 

(nf) 

- 

- 

gpharga 

Aarobaa 

SC-30 

50 

1.0 

2 

m 

- 

gpbarca 

Aarobaa 

SC-31 

50 

8.0x10"^ 

.9 

26e 

9.0 

Bph^r^ 

fiAH-e 

AM7.06 

50 

1.0 

(nf) 

289 

(nf) 

l^kbaraa 

Kite-Cajun 

AM6.01 

50 

1.0 

( P ) 

- 

m 

Inflation  gagi 

i«  Aarobaa 

AN2.21 

50 

- 

6.0btlo“^ 

2 

265 

9.7 

flkai«r«ii 

Ilka -Cajun 

AM6.10 

50 

- 

6.9x10*^ 

2 

260 

9.2 

gpharaa 

Klka -Cajun 

AN6.12 

50 

8.2ul0‘^ 

(nf) 

V.9xl0‘^ 

(nf) 

260 

4.0 

Granada 

Aarobaa 

8N1.01 

50 

7.&tl0*^ 

(nf) 

1.3 

(nf) 

270 

4.0 

Granada 

Aarobaa 

SNl.OS 

50 

5. OHIO 

(nf) 

9.2xl0"^ 

(if) 

275 

4.0 

Granada 

Aarobaa 

BNI.09 

50 

6.8*10’"^ 

(nf) 

1.2 

(nf) 

272 

4.0 

Granada 

Aarobaa 

aM1.04 

50 

6.6iclo“^ 

Jh'1_ 

i.e 

(nf) 

269 

4.0 

(h*anada 

Aarobaa 

SNI.09 

*  Dimb  BixtrlM  Br«  taktn  from  r  publlslii 


Soivno*  Communloatlon 


UPPER  ATMOIPBERE 


1  1^'  Wathlngton,  D.  C. 

1  Aldtuda  PraMura 

{  gp  Xm.  wamMg^ 

•.% 

Dansity 

g/®* 

•//a 

Tgmt.'groture 
*K  •.  ”8 

Maasvtamaats 

InlnimMlatiea 

BtapatlaA 

VahleU 

1 

ALUTOSB  90 

!  f 

m 

• 

- 

m 

265 

4.0 

OrgiiRdg 

ARrobtR 

!  50 

* 

- 

* 

m 

855 

4.0 

Orgagdg 

AgrobRR 

;  ( 

2.4*10"^ 

(itf) 

4.9*10“' 

(nf) 

296 

4.0 

Orgnudg 

AitrobRg 

i  50 

f 

- 

* 

7.5x10“' 

2 

853 

5.1 

Spburgn 

llkt<Rjun 

1  50 

* 

- 

1.0 

2 

855 

9.1 

AtrobRR 

1  50 

a.8«io”^ 

(af) 

9.9*10"' 

(nf) 

857 

(ir) 

OrgoRd# 

ARVobdg 

1 

50 

3.0*10"' 

(Bf) 

6.2*10“' 

(nf) 

858 

4.0 

OrguRdg 

MrobRR 

1  50 

1 

m 

* 

9.5*10"^ 

2 

260 

5.6 

8pli«rg» 

Hikt^^un 

50 

- 

* 

1.0 

2 

863 

5.8 

IIIm-CrJuii 

1  50 

1 

* 

m 

8.9*10“' 

2 

855 

5.i 

8pbgr«» 

ffllwCRjim 

1. 

1  _ 

1. 

1  50.11 

• 

m 

309 

(») 

Alptetrosn 

ARrobRR 

I 

51 

m 

- 

6.0*10"' 

(») 

m 

- 

lonliAtlon  gRgg* 

IllDi-CRjtm 

1  51.5 

- 

• 

* 

260.4 

1.7 

OrgURdg 

ARrAb«« 

58 

i 

5.7x10“' 

^.1 

- 

- 

fhlXUpg 

AgrobRR 

1  53.1 

m 

- 

m 

261 

53 

GrgiMd* 

ARTObRR 

1  53.3 

- 

m 

m 

263.4 

1.7 

Ortnadg 

AtrobRR 

53.3 

- 

- 

- 

278.2 

9.7 

Orgoadg 

ARtrobRR 

1 

m 

- 

- 

271.1 

4.0 

OrfloadR 

AtrobRA 

54 

- 

m 

6.0*10"' 

(») 

m 

- 

lonliRtlon  gigg^ 

Mi)ot«<CRjUD 

1-  54.7 

- 

- 

* 

891.5 

1.7 

OrgORdR 

ARTObRR 

r. 


5*».7 


262.?  O.V 


OrfARdR 


MrobRR 


STRUC 

Thf««| 

Wumbf 
•60  Kto.  « 

an  2.C 
8ML.0T 
sNi.oa 
AK6.0e 

aw.io 

816.10 

8ML.09 

AM6.03 

AM6.03 

AII6.09 


31 

AN6.38 

ac-ia 

(rf) 

80*16 

80*20 

(rf) 

(rf) 

Ali6.37 

80*16 

(nf) 


»  Ifewi*  antrlM  v*  takan  from  a  pubUahal 


IE  fTMUCTUItE  DATA 
1*4  Thr««0h  Barly  lICO 


Project  ARTCS  —  Contract  Nonr  3071(00) 


1 

Ntimbmr 

Ploe« 

FitmI 

Dot* 

Tim« 

Zen# 

R«i«r«ic«  Dota  NoIm 

1  90*4)  Ik.  (eont.) 

1 

IN  8.06 

GbureMU 

85  Aug  '97 

08.06 

C9S 

Stroud  60 

tiNl.OT 

OburehiU 

U  Dec  '97 

88.00 

car 

Stroud  60 

ata.o6 

Cburohill 

U  Deo  ‘97 

15.00 

m 

Stroud  60  4  BuBdoon 

Jun 

AN6.0e 

OmrolillI 

85  Jer  *98 

15.12 

cm 

59 

• 

aw  .10 

CbarehiU 

87  Jen  ‘9b 

^8.1)8 

cm 

JoatD  58 

aw.io 

CburebiXl 

Zf  Jan  ‘98 

I2.A9 

cm 

Strouft  60  4  BundMti 

(nf)-  1 

8M1.09 

CburoblU 

87  Jen  ‘58 

00.06 

cm 

Stroud  60  4  Buiiftuon 

lun 

AN6.03 

GhttrehlU 

89  Jen  ‘58 

15.06 

cm 

Jonti  59 

|un 

AN5.09 

CburobllX 

K  Her  ‘96 

15.50 

cm 

JOBM  59 

)u& 

AN6.09 

R.AtI«itUo 

a  lor  ‘99 

12.60 

ONT 

Jouto  59  W^T' 

Altitud* 
Rung#.  Km 


91 

iQllOauA 

88  Oot  ‘58 

07. ai 

N8T 

SpoQOor  56^ 

AN6.58 

CSurobllX 

86  Ner  ‘56 

18.50 

car 

$p«&o«r  56*1 

■C-lS 

WO 

6  Jun  ‘91 

23.11 

MST 

Stroud  56 

(«f) 

wsro 

6  aep  ‘69 

09.57 

Nsr 

Burooi  52 

ac*i6 

HSfO 

12  Deo  ‘50 

08.10 

HST 

Stroud  56 

sc-ar 

wsro 

1  lor  ‘51 

02.66 

MST 

Stroud  5.) 

(tf) 

88  Oot  ‘58 

20.65 

MSI* 

Stroud  56 

(at) 

WSPO 

86  Sap  '58 

80.50 

MST 

Stroud  56 

AH6.57 

CburobiU 

86reb  ‘56 

01.39 

C8T 

Sponoor  56*1 

SC-16 

W8PO 

U  Deo  ‘30 

21.06 

MST 

StrouKi.  56 

(nf) 

WSPO 

"4  Apr  *5.^^ 

03.19 

Msr 

Otroud  50 

(p)  pr«lialatut7, 

r«f*nno* 


xa  «  pubUnliad  ourw.  Int«rpol«f  .o.  !  ir  bAbulM-  pr«Mntatlon  asjr  havn  Introduced  sa  error  of  ±5^* 


N 


•ol*no«  Communieation  UPPER  ATMOSPHERE  STRUC 

t  Washington,  o.  c.  B«p*tt«4  Tttfm 


*  iBogg  gavrlM  «r«  tetea  from  a  putUah* 


I 


I 


mt  tTRUCTURE  DATA 

rUd  thfwk  Barljr  1110 


Projsct  AKiES  —  Contract  Non/  3071(00) 


AltHud# 


Number 

P!ac« 

Fired 

Dote 

Zone 

Rolereiiee  Doto 

Holoe 

Remu**  1 

Cm! 

.1 

nmm  90>6o  nr- 

;  .iMlUdtd) 

1 

1 

4 

1 

i 

8C*l4 

wsw 

U  Sao 

•50 

21.06 

NBT 

Rlantr  ^ 

D 

8C-ifi 

wsro 

8  Jun 

•51 

83.  U 

Nsr 

Stroud  ^6 

1 

» 

8C-d 

waro 

14  Jui 

•50 

0.137 

N8T 

Stroud  96 

' 

43 

warn 

9  Au8 

•48 

18.37 

N9T 

Bnaana  88  b  laOow  84 

(Bf)  aot  found 

» 

8C-10 

waro 

10  Oot 

•30 

81.00 

Halanar  84 

IN 

» 

(nfi 

W8F0 

31  AU8 

•53 

88.(9 

MBSr 

Stroud  86 

» 

(nf) 

rara 

4  Sap 

•53 

88.36 

MR 

Stroud  86 

_ J 

1 

8C>1B 

varo 

8  Jun 

•51 

83.  U 

MS? 

Stroud  86 

1 

(rf) 

Mtfa 

3  Mgr 

•49 

09.14 

mr 

Bavana  88 

(^) 

Iqoator 

u  Ma 

•50 

16.00 

MR 

HATana  82 

aaar 

CteiotHM  XiUoA 

Mt 

. 

(»r) 

WBOPO 

aa  oet 

•3fi 

80.48 

NR 

Stroud  86 

1 

(«r) 

MBFO 

17  rab 

•33 

83.30 

NR 

Stroud  86 

(rf) 

wro 

84  tap 

•58 

80.50 

NR 

Sttoud  86 

I: 

_| 

111 

““ 

i 


ran  «  pubUibw^.  ourr*.  latarpolKtiaa  fw  tabular  praaaotatioa  aap  hava  IntroduoaA  an  arrcr  of  9|1 


•ol«ne«  CommunlcMition 

Washington,  D.  C. 


UPPER  ATMOfPBERE  STRUj 

M«a««t*in«att  Xopeil«4  ThK«tii 

Altitudo  Pruw  PoiMity _  Toinporcrtwo  I 


Km,  mm  Jig*  •*%  g/m^  o//* 


60 

- 

- 

m 

- 

312 

60 

2.2tl0’^ 

(nf) 

- 

- 

250 

60 

- 

- 

5.0x10’^ 

(nf) 

- 

60 

2.5*10"^ 

(Bf) 

- 

- 

240 

60 

- 

• 

- 

- 

2S0 

60 

2.5*10"^ 

<nf) 

- 

m 

23d 

60 

m 

m 

- 

240 

60 

ik 

3.5x10'^ 

(nf) 

- 

60 

2.5xl0"^ 

(P  ) 

2.6 

(P) 

277 

60 

m 

I».5xl0"^ 

(nf) 

- 

60 

m 

j.oxio"^ 

(nf) 

m 

60 

m 

2.0x10"^ 

2 

- 

60 

m 

3.17x10*^ 

1 

242 

60 

(af) 

- 

60 

2.yxio"^ 

(P) 

m 

60 

m 

2.tttl0"^ 

2 

275 

60 

m 

2.0x10"^ 

2 

240 

60 

6.e«io'® 

(nf) 

i.mo-i 

(nf) 

260 

60 

2.lJtW’^ 

(Bf) 

*1.2x10“^ 

(nf) 

260 

60 

1.8x10-1 

(Bf) 

3.5xlO‘l 

(nf) 

260 

60 

1.7x10“^ 

(af) 

2.7xl0‘l 

(nf) 

258 

60 

1.8xl0"l 

(nf) 

3.3X10-1 

(nf) 

235 

60 

- 

- 

- 

- 

255 

60 

60 

• 

• 

li.QxlO"^ 

(  P) 

242 

m 


Instrimratcrtion  V«hieU  Kumb4 

Amnns  raroi  60-70  k». 


25 

(nf) 

V-2 

21 

(nf) 

Pimni 

y-2 

28 

- 

PrMiurg  gag«a 

V-2 

43 

7.0 

AlpliatroE^ 

Aarobaa 

(nf) 

5.0 

Grenada 

Aarobaa 

BC-14 

5.0 

Alphatrona 

Aarobaa 

(nf) 

12 

AlphatronP 

Aarobaa 

(nf) 

- 

Aan>baa 

ac-23 

(P  ) 

Alpbatron^ 

Aarobaa 

31 

m 

Qpb«r«a 

Aaribaa 

SC-29 

- 

Aarobaa 

SO-30 

- 

Spberga 

Aarobaa 

SC-31 

k.O 

Spb«r«» 

SAN-2 

AN7.0I 

- 

gpbarga 

Mika-Cajun 

AM6.0: 

1 

lonlsiitloii  gagK*^ 

Aarobaa 

AW  .2) 

5.5 

8pb«r«» 

Nika'^ajun 

AN6.1( 

4.8 

Spbarg# 

Nika -Cajun 

Ai<6.l4 

5.0 

Oranada 

Aarobaa 

SNl.oi 

5.0 

Ortfkada 

Aarobaa 

SMl.Oj 

3.0 

Orgnada 

Aarobaa 

SMl.Oj 

5.0 

Oranada 

Aarobaa 

SMl.Otj 

5.0 

Granada 

Aarobaa 

SMI.05 

5.0 

Granada 

Aarobaa 

SW.O^ 

- 

lonizatloa  ^ag«a 

Aarobaa*Hl 

AW.O] 

5.0 

Granada 

Aarobaa 

SM1.07 

*  Ibaea  antrlaa  ara 

taken  jTrom  a 

pubUahd 

THUCTUHE  DATA 

Early  IttQ 


Project  ARIES  —  Contract  Nonr  3071(00) 


Number 


Zanm  Rvforme*  Data 


Altitude 
Rang#,  lOn 


21 

WBPO 

7  mr  '87 

U.23 

N8T 

Seat  8?  (or) 

28 

WSIU 

8  Dao  '87 

18.82 

NBT 

Spanoar  38 

43 

wazo 

3  Aue  *88 

18.37 

H8T 

HuTana  32  8  toOov  38 

(af) 

wapo 

20  Jun  '30 

06.36 

Mar 

Slolaakl  38 

V3PD 

U  Oac  *30 

21.06 

Mar 

Stroud  36 

(nr) 

VSPD 

13  SAP  '31 

08.37 

M8T 

Siolnskl  38 

(nf) 

W3pa 

26  Sap  '31 

(nf) 

m 

Spencer  38 

80-25 

waro 

18  Nar  '32 

(nf) 

m 

Joaea  38 

31 

Holloaan 

22  Oct  '32 

07.21 

Mar 

Spanoar  38-1  (p)  J 

1 

80-29 

W8FG 

U  Dec  '32 

(nf) 

- 

1 

Jonec  ^ 

80-30 

WSFO 

23  Apr  '33 

("f) 

- 

Jones  ^ 

80-31 

WSFO 

29  Sap  '33 

13.50 

Mar 

Jonss  ^  4 

A»rr.o2 

Vallopa 

28  Jun  '33 

13.08 

lar 

Jones  ^ 

a;i6.oi 

waUopa 

6  Jul  *36 

13.00 

Bsr 

Jones 

Ate  .21 

CburoblU 

23  Oot  *36 

02.80 

car 

SpsDctr  ^-1 

AM6.10 

R.Atlantio 

8  Vat  '36 

12.58 

ONT 

Jonaa  39  57®8 

AN6.12 

NrAtlantlo 

10  Hot  *36 

07.17 

OMT 

Jonea  59  65®3 

SMI  .01 

CburehlU 

12  Ror  '36 

05.88 

car 

Stroud  60  8  Bandaan 

SNl.OS 

ChuroblU 

21  Jttl  *37 

22.16 

car 

Stroud  60  8  Bandaan 

881.03 

Cburohlll 

23  Jul  '37 

23.30 

car 

Stroud  60  8  Bandaan 

aa.oi» 

Cliurohi  U 

12  Aug  '37 

10.00 

car 

Stroud  60  8  Bandaan 

SM1.03 

Churchill 

19  A»«  '37 

20.30 

car 

Stroud  60  8  Bandaen 

Stc.06 

Churchill 

25  Aug  '37 

08.08 

car 

Stroud  60 

A)4».01 

Churchill 

1  Sep  '37 

16.26 

car 

Spanoar  38-I 

SH1.07 

Churchill 

11  Dao  '37 

22.00 

car 

Stroud  60 

(flf)-  not  found 


••9  r«f«r«DO« 


65®36'II  ^°oyv 


1 


publlahod  oarye*  Intsrpo^tlon  for  tabular  preaentatlon  sajr  hara  introducad  an  trror  of  1 


30 


j£*k; 

aol*no«  Communloaiion  UPPER  ATMOfPHERE  f  TRUC 

WMhington,  o.  c.  M«atai«m«ata  Kaiiorlad  Thiaaj 


AlUhida  Pruaura  Dawit' 

Knu  minJfg.  •*%  g/^^ 


Tgmpercrturg 


IiiEtrumpiitatioii  Vahid#  Numbar 

ALmniii  muni  60-70  ih. 


60 

9.7*10*® 

<tf} 

1.2x10*1 

(«f) 

230  3a0 

OraoRidg 

Atrobee 

sia.o8 

60 

- 

- 

1.9*10*1 

2 

263  3.2 

Qptagrg* 

■Hot -Cajun 

AN6.02 

60 

m 

- 

l.JxlO*! 

2 

253  5.0 

Sphara* 

Aerobee 

8M2.10 

60 

1.  lElO*^ 

(nr) 

2.2x10*1 

(mf) 

255  5.0 

OrgiMidg 

Aerobee 

SN2.10 

60 

T.flxlO'* 

(*f) 

1.5x10*1 

(nr) 

250  5.0 

OrAuadg 

Aerobee 

aMl.09 

1 

60 

- 

3.0*10*1 

2 

258  5.1 

Sphere* 

Klke«CaJun 

1 

AMS.03 

60 

- 

2.8xl0"^ 

(P) 

- 

XonlEatloD 

IfXke -Cajun 

AH6.37 

60 

- 

2.9x10*1 

2 

238  4.7 

Sphere^ 

Nike -'Cajun 

AM6.O5; 

60 

- 

2.0xl0‘^ 

(P) 

- 

ZonlERtloa  geg«*^ 

Nlke-Cajun 

AN6.38! 

60 

* 

2.9*10‘^ 

2 

Sphere)^ 

lllDe -Cajun 

Ali6.09 

1 

60.1 

«» 

m 

m 

249  2.1 

Grenade 

Aerobee 

1 

8C-14  I 

60.9 

m 

- 

m 

241.8  5.8 

(hrenede 

Aerobee 

8C>20 

61 

1.8x10"^ 

10 

m  m 

imiupe 

T-2 

45 

61.2 

• 

211.6  1.4 

Ornoade 

Aerobee 

8C-I6 

61.8 

m 

m 

m 

244.6  0.4 

Qrenede 

Aerobee 

(nr) 

61.9 

m 

m 

252.2  1.3 

(hreoede 

Aerobee 

sc-iB  ; 

63 

1.4x10*1 

(«f) 

m 

- 

PhiUlpe 

T-« 

12 

6k 

- 

m 

234  5.0 

Or«kede 

Aerobee 

sc-io 

64.U 

- 

m 

233.5  4.0 

Oroiade 

Aerobee 

SC-10  1 

1 

6«».5 

m 

- 

244.7  2.3 

Or«iede 

Aerobee 

1 

8C-14  i 

1 

65 

m 

•  ^ 

m 

249  5.0 

Orenede 

Aerobee 

8C-14  ; 

m 


•  lliggg  «Btrlg«  grg  taJogn  trm  r  publlshgg 


OSPMBBE  ITBUCTURE  DATA  ProjMt  ABIES  -  Contract  Norn  3071(00)  ! 

f  Itopoitod  Tkvonvh  Barljr  ItIO 


VDhiel« 

Numbar 

Ploca 

Firod 

Data 

nma 

Zona 

Rafaranca  Data 

Notaa 

Altttuda  I 
Roagv,  Em  ^ 

nUB  RAMS  60-70  Bi.  (oont.) 

* 

Mrolioo 

8ML.08 

Cburohlll 

Ih  Ow  '57 

15.00 

CAT 

StrottA  60  4  lai 

BAatn 

I 

Ii]Dt*CBjUll 

ANS.02 

CburohiXI 

25  Jw  '5S 

15.12 

ccr 

Joaaa  59 

ae.io 

ChuroblXl 

27  Jan  '58 

12.48 

oar 

Joaaa  58 

AoroOoo 

aie.io 

ChuroblU 

27  Jan  '58 

12.49 

car 

StrouA  60  4  BaaAaan 

— 

MYOl>oe 

au..09 

Cburohlll 

27  Jaa  *58 

00.04 

C8T 

atroud.  60  4  BaaAaan 

tn 

- 

mJctt-CaJtm 

1 

AN6.03 

Ghurcblll 

29  Jan  '58 

13.06 

car 

Jonee  ^ 

— 

AJ46.37 

CburcblU 

2k  7eb  '58 

01.35 

CST 

aptncar  ^-*1 

(v)  BrallMaaxirt 

aaa  rafanMa 

1 

Nlke'-Cajun 

AM6.03 

CburcbiU 

4  Mar  '58 

13.30 

CST 

JonoB  ^ 

1 

Nike-Cajun 

AN6.38 

Cburohlll 

24  Mar  '58 

12.30 

C8T 

Qpaootr  ^-1 

(af)-  not  foonA 

,  Uki-OaJuD 

AN6.09 

X.AtlBnUo 

2  MOV  *59 

12.40 

Qicr 

Joubb  39 

48^7 'B  48*^2' W 

MO 


i 


AAroboA 

8C-14 

mo 

U  Oaa  *50 

21.06 

Nsr 

Stroud  56 

AtrobAA 

8C-20 

mo 

1  lor  '51 

02ab6 

m 

Stroud  56 

T-fi 

45 

WSFO 

26  Jan  *49 

10*20 

N9T 

IaOov  54 

AtrobAA 

SC-16 

mo 

12  Oao  *50 

02.10 

m 

Stroud  56 

AarobAA 

(nf) 

mo 

24  Apr  '53 

05.19 

MOT 

Stroud  56 

AATObAA 

sc-ia 

mo 

8  Jun  '51 

25.U 

NR 

Stroud  56 

T-2 

12 

WBPO 

10  Oot  '46 

11.02 

NR 

Barana  52 

AArbbAA 

SC-IO 

mo 

16  Oct  '50 

21.00 

NR 

Stroud  56 

AATObAA 

80-10 

UBFO 

16  Oct  '50 

21.00 

NR 

Stroud  56 

AATObAA 

8C-14 

mo 

U  1>M  '50 

21.06 

MR 

Stroud  56 

AATObAA 

SC-14 

mo 

U  Oao  '50 

21.06 

NR 

Stroud  56 

tBJCBD  frOD  A  pid!>llBh«d  OUTTA.  lilt ATpOlAtl OKI  fOT  tBbttlBT  prABABtAtiOII  BA^  ABT«i  l»trodUOAd  All 


•nw  of  ±  5Jl. 


100 


•ol*no«  Communloallon 

Washington,  D.  C. 


UPPER  ATMOSPHERE  STRUC1 

K«9«rl«d  ThfO«s| 


AlUiudo  ProMuro  Density  Tomporoture 

Km,  mm.Hg.  _ g/m* _ •#% _ _ •*  _ laatnunontation _ VshicU _ Nvirobor 

AXAinns  luvQi  60-70  nu  { 


65 

1.09x10*^ 

(itf) 

- 

m  m 

- 

fliilllpa  gagf^ 

(af) 

(nf)  ' 

65.7 

- 

- 

m 

-  836 

1.9 

QrgnaAa 

Mrobaa 

(rf)  j 

6i.6 

- 

«> 

m 

-  28*t,5 

i.4 

Oranado 

Aarobaa 

(of) 

66.6 

- 

m 

«  223.V 

X.8 

aranadt 

Aarabaa 

(itf)  j 

67.3 

- 

m 

-  222.1 

1.8 

Qranadt 

Aarobaa 

(nf)  1 

1 

6B 

T.OkIO*® 

(of) 

- 

- 

PhlUlpa  gaga* 

(af) 

(Ilf) 

68.1 

m 

- 

-  222.6 

o.u 

Oraaada 

Aarobaa 

(af) 

69.5 

- 

- 

233.3 

1.8 

Ck^anada 

Aarobaa 

(nf) 

1 

_ j 

•  lliORR  entrlM  aro  tak«i  txw  a  publlalid 


08PHBRE  fTBUCTimB  DATA 

■  Tlir««fli  Karl/  ItIO 


_ _ ' 

Projact  ARIES  —  Contract  Nonr  3071(00) 


Amtud# 


Vohifdo 

Number 

Pbrad 

Data 

Tima 

Zoua 

Rafaranca  Data 

Notaa 

tsxnni  iURGB  d0>70  tt.  (eoaeludtd) 

i  (af) 

(nf) 

MBPO 

12  X>«>  '^0 

24.00 

NBT 

MT«I»  52 

(if)'  not  found 

1  Mrobao 

(rf) 

W8PO 

>1  Attg  '53 

22.05 

NR 

atroud  36 

1  Aoroboa 

(nf) 

WO 

*»  Sn*  '53 

22.36 

UU 

Stroud  56 

!  Aairobaa 

(nf) 

wapo 

22  Oot  *52 

20.45 

NOT 

Rtroua  56 

!  Aarobaa 

1 

(nf) 

wapo 

24  a«p  '5S 

20.50 

Msr 

Stroud  56 

1 

1  (af) 

(nf) 

Bquator 

U.  Mgr  '50 

16.00 

NOT 

BuT«M  52 

naur  cStlutaM  Inland 

'  Aarobaa 

(nf) 

W3PO 

24  Apr  '53 

03.19 

NR 

Stroud  56 

Aarobaa 

(nf) 

W3P0 

17  r«  '53 

23.50 

MR 

Stroud  56 

110 


100 


art  takaa  from  e  publlBb«d  euiTB*  Intarpolatlon  xor  tabular  prasantatloa  mjr  bava  introAuoad  an  vror  of  i  H* 


30 


Sol*no«  Communloaiion 

WMhinoton,  O.  C. 


AlUtud#  PTMtfurt 

mm  Jig,  t.% 


UPPER  ATMOSPHERE  STRU 

M[«ai«r*iii<ratf  ■•partad  Thtat 

Temparatura 

**  tnitruiwnlotlon  Vchicl,  Wumb 

Aiffnun  lUNQi  70-80  ai. 


70 

6aQslO*^ 

(«f) 

m 

- 

m 

m 

PbilUpR  gRgi^ 

T-2 

12 

70 

3.3xI0’^ 

(p) 

m 

m 

- 

- 

lonisRtlon  gR0fP 

y-a 

15 

70 

• 

m 

- 

m 

240 

15 

(af) 

T-2 

21 

70 

5.8*10*® 

10 

1.89x10" 

1  20 

- 

• 

HilUlpa 

T-a 

21 

70 

9.0*10*® 

(p) 

- 

- 

260 

(P) 

fiimnt  gRg«» 

T-2 

26 

70 

5.0*10‘® 

(af) 

m 

• 

m 

- 

PbAlUpi  gag#» 

T-2 

3^ 

70 

4.8*10*® 

(af) 

- 

- 

187 

10 

AlpbRtroK> 

Mrobaa 

(«r) 

70 

* 

- 

• 

- 

825 

6.0 

Orsnate 

Aarobaa 

80-K 

70 

- 

- 

• 

- 

189 

7.0 

Alpbatroi# 

Aaroibaa 

(af) 

70 

5.tol0"8 

(v) 

8. Olio*® 

(•) 

816 

(p  ) 

Alphatroflf^ 

Aarobaa 

31 

70 

m 

l.OxlO*^ 

(af) 

m 

- 

8plm9» 

Aarobaa 

8C-29 

70 

m 

9.8*10'® 

(af) 

m 

• 

Aarobaa 

80-30 

70 

m 

5,5*10*® 

8 

m 

- 

QphRru* 

ndI-2 

AII7.Q 

70 

m 

l.Ofclo'* 

2 

m 

*1 

8ph«r«» 

Illoi-Oajua 

AII6.0 

70 

m 

5.0*10‘® 

2 

845 

4.9 

Sphere* 

Kika-Cajun 

Aii6a 

70 

m 

6.0*10^ 

2 

m 

« 

lf1kP-Ca.jua 

1 

AM^.li 

70 

4.0*10*® 

(af) 

9.9*10*® 

(af) 

215 

6.0 

OrsoadR 

Aarobaa 

aNiool 

70 

U.dxlO”® 

(af) 

l.OUxlo"'* 

•  (af) 

220 

6.0 

OrtDRdR 

Aarobaa 

1 

ONl.oj 

70 

4.2x10  « 

(irf) 

9.8x10'8 

(af) 

215 

6.0 

(^SHAdR 

Aarobaa 

BNl.i^ 

70 

• 

• 

■ 

m 

810 

5.0 

Ortnadt 

Aarobaa 

SMS.O 

70 

a* 

- 

9.5*10*® 

(P) 

- 

• 

lonlaation  gaga* 

Aarobaa-bl 

aA.o 

70 

* 

* 

a» 

- 

880 

6.0 

Oraoatfc 

Aarobaa 

8KL.0 

70 

a.oxio^a 

(af) 

2.5x10‘8 

(nf) 

240 

6.0 

Granada 

Aarobaa 

8N1.0I 

70 

“ 

- 

5.3*10*® 

2 

243 

4.9 

fipliara* 

Mika-Cajun 

AM6.a 

70 

m 

9  ^ 

m 

4.0*10'* 

2 

233 

4.6 

0phara» 

Aarobaa 

SIC  .11 

*  9>Ma  aotrlM  ara  takan  tram  a  puibliahi 


NOSPRERB  BTRUCTURE  RATA  Project  AR!ES  ~  Coictraet  Nou  9071(OC) 

Ris  K«p«ft«d  Tlii««9k  Earlsr  1110 


V«hid0 

Number 

Flrtd 

Dat« 

Tiro* 

Zoo* 

R*i*r*iic«  Data 

NrI 

uumun  Rian  70-80  a. 

12 

mo 

in  oot  't»6 

u.oe 

NS? 

mroM  38 

(rf 

^  Y-2 

15 

mo 

81  lof  'he 

09.35 

«wl 

IpoDoor  ’Jk 

(p) 

T-2 

81 

mo 

7  Mw  U7 

U.83 

NS? 

Sort  A7 

T-2 

81 

mo 

7  mar  U7 

U.83 

mr 

IMov  3A 

T-a 

88 

mo 

8  DM  '^7 

1A.I« 

NST 

Ipawor  3A 

?-2 

3% 

mn 

88  Jw  'tie 

13.15 

m 

imno  38 

Atroboo 

(«f) 

mo 

80  Jun  '30 

08.38 

um 

•tolniki  3A 

dRTObOO 

8C-10 

mo 

16  <bt  *30 

81.00 

mr 

•trovd  36 

ARroboo 

(or) 

mo 

13  0«!P  *31 

OA.37 

NST 

melBokl  34 

AorobRR 

31 

1 

H 

88  Oot  '38 

07.81 

m 

««B0«r  38-8 

ARTObRR 

8C*89 

mo 

U  Dm  *38 

(ar) 

JoMo  36 

AorobRR 

SC-30 

WSPO 

83  Apr  *53 

(«r) 

Joato  38 

iM7t08 

VaUopR 

2k  Jun  *33 

13.0>» 

nr 

JOBM  36 

VllDi-CRjttB 

AN6.01 

MRIIRPR 

6Ju1  '36 

13.00 

nr 

Jowo  39 

lilDR-CRjUll 

iai6J.O 

l•AtlRlltlO 

k  lor  '36 

18.34 

OUT 

JOOM  39 

97®^ 

mkR-CRjttii 

ANS.18 

M.AtlRaiiO 

10  lor  '36 

07.17 

OMT 

Jomo  39 

63®3 

AorobRR 

SNi.oe 

OhuroblU 

81  Jttl  '37 

88.16 

on 

BtronA  60  A  londooB 

AcrobRR 

aNi.03 

Ohiaro:  Ml 

83  Jul  '37 

83.30 

on 

8trouA  60  4  Bontooii 

AtrobRR 

aNi.03 

Ohurobill 

19  Atig  '37 

ao.30 

on 

StrottA  60  4  luAowi 

AorobRR 

SMB. 06 

ChurobiU 

83  A«»  '37 

08.08 

on 

StrouA  60 

P»  ARrobRR*bl 

Ali^.Ol 

Cburoblll 

1  8op  '37 

16.88 

on 

tpuneur  38-1 

AorobRR 

881.07 

dmroblXI 

U  Dm  '37 

88.00 

on 

StiOttA  60 

AorobRR 

SM1.08 

CburoMlX 

lA  D«o  '37 

13.00 

on 

StrouA  60  4  BaalMn 

Miko-CRjun 

AN6.0e 

CburoblU 

83  Jun  '38 

13. 18 

on 

JOBM  39 

AoroboR 

SMB. 10 

ChurolillI 

87.  JoD  '38 

12.I18 

on 

JoaM  38 

(tf)  not  fouaA 

(p)  prcllBlBarp 
M«  Tftmmiem 
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■otono*  Communl<Mitlon 

W««hin0ton,  O.  C. 

AMtud*  PrcMw*  D*nsi<Y 

min.H9.  •.%  f/m* 
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•I  4,  •! 
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70 

S-OxlO"®  (itf) 
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(*rf) 
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6.0 
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70 

i.7*10^  (a#) 

5.7*10“® 

(af) 
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6.0 
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A«rofe«« 
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70 

- 

8.5*10** 

2 

24»2 

4.6 
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AN6. 

70 

- 
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(») 

- 

- 
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AN6. 

70 

1.0*10“^ 

2 
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n 
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m 

- 
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Mlte’CaJun 

AMS. 

70 

6.5«lo”^ 
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- 

- 
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m 
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4.6 
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SC-K 
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- 

m 
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8.1 
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(af) 

78.7 

«•  4a 

• 

8*0.6 

4.4 
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Ai*rob«* 

(rf) 

75 

•  » 

• 

886.0 

6.0 
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AMObM 

80-l< 

75.‘> 

- 

m 

885.5 

6.0 

Granada 

A*rob«* 

8C-K 

76.5 

- 

m 

804.5 

8.6 

Granada 

AArobM 

(nf) 

77 

8.6e10~^  (af) 

m 

- 

m 

JlkUUpa  Gaga* 
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(at) 
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m 
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1.6 
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m 
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5.0 
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Lk^-Cajim 
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cm 
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1 
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cm 
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AN6.38 
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cm 
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cm 
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(«) 
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(af) 
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88.09 

6C-10 
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mo 
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t!».l8 
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mo 
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• 

• 

- 
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80 

• 

m 

m 

• 
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81 

80 

m 

m 
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80 

m 

m 
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80 
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(rf) 

• 

• 
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(af) 
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T-8 

86 

80 

• 

- 

- 

m 
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7.0 

OrmaA* 
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IC-IO 

80 

• 

- 
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(af) 

m 

- 
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i 
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80 

• 

m 
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(tf) 

- 

m 
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80 

• 

- 
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3 

- 

liphara* 
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AN6.10 

60 

m 

- 
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3 

m 

m 
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80 
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nk 

7.0 
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8r 
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7.0 
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80 
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2.1*10*» 
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7.0 
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m 

• 

- 

m 
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7.0 
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- 

m 

- 
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- 

m 
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• 
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m 

m 
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- 

- 
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8f»5 

7.0 
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do 
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7.0 
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- 

- 
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2 

m 

- 
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80 

m 

- 
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- 

- 
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80 

- 

- 
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- 

- 
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80 
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m 

- 

iQUisatlon  faia» 

■Ika-CajHB 

AN6.38 
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B 


» 

B 

B 

B 
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B 

I 

B 

iim 


iim 
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15 

&1 

81 

86 
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ma.oi 

•ia.05 

8ie.o6 

iNi.oe 


M.IO 

mm^io 

mi.09 

AM6.03 

AII6.37 


AM6.(Q 

AN6.98 


WG 


mn 

mn 


81  lov  'K6 

7  Mu-  *%7 

7  Mw  •%7 

8  Dm  '%7 
16  Oot  *90 


09.35 

U.83 

11.83 

I6.ii8 

81.00 


Mff 


M^r 

xar 


apmow  5l 
l«tt  17 
la^OT  5l 
a»«e«r  91 
•trend  96 


(») 


tmimiiWTyi 
■M  refnrmo* 
(itf)  net  fonnd 


•0-30 

ymo 

83  Apr  '93 

(af) 

Joaee  98 

AM6.01 

UBllOpA 

6  Jnl  '96 

13.00 

nr 

JoMn  99 

Mtf.lO 

I.AtlantlB 

1  lee  '96 

18.91 

on 

Jonne  99 

97®16'I 

16^1'W 

AMS.12 

V•AUutio 

10  lor  '96 

07.17 

aw 

Joann  99 

69*36'I 

98®b3'W 

durehlU 


21  Jttl  '97 


88.16 
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dure  hi  11 
durehlll 
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19  due  '97 
89  Ah«  '37 
U  Dm  *97 
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cm 

am 

am 

am 

am 
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•trend  601 
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i2.l9 
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oar 

car 
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bk  •.% 
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! 
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80.3 

m 

- 

m 

- 
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7.8 
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A«rol»«« 

8C-10  i 
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m 

m 

- 

m 
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(P) 

AlidUitroia 

Aaro^a 

31 

88.% 

7.0*20*5 

30 

m 

• 

- 

miups 
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Crf) 

8? 

m 

- 

5.5*20“5 

i  p) 

- 

- 

loBlwUcn  flas** 
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s.dxio*^ 

(  P) 
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(p ) 

309 

(  P  i 
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31 

! 
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m 

«■  90 

■1 

m 

m 
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- 

m 

m 
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90 
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(of) 

m 
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m 

- 

m 
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90 

m 

- 
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m 
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- 

m 
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« 
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- 

- 
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(nf) 

m 
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- 

m 
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m 

9% 
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m 

m 

i 

i 

— 
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m 
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1 
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%0 
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(tf) 
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1 

8.0 

Aarobaa 
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lilDi-CaJuo 
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1 

Aarobaa 

■MB.IO  1 
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AII6.O3  1 

8»lwr«» 

AM6.O5 
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L. 
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Dcrt« 
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me 
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mt 
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21 

MSSO 
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Omrahlll 

25  Jan  '56 

13a  12 

caor 
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. . . - - - - 

SFBIBE  fTBtJCTUKI  DATA  PlrojMrt  ARIES— Contract  Nonr  3071(00) 

«o»oilo4  Tktomfli  lofflir  IttO 


VeSJde 

Nwttbsr 

■M - 

rMOe 

Plied 

Dote 

Tfam 

Zone 

Relmaoe  Dota 

Notes 

AKHluc 

Benge, 

le 

Km 

vmMKm 

180-130  in. 

r 

T-e 

81 

mo 

7  MM 

•%7 

U«23 

m 

I»Oov  ^ 

N 

N 

e 

e 

m 

e 

Wa*  t»7 

nkiQg 

7 

mo 

7  Ang 

•51 

U,00 

NT 

mrawlte  57 

(af )-  Bot  fouid 

Asrobee-Bl 

■■3.17 

Ohttcohlll 

80  ior 

•56 

83o81 

OR 

MtiAwf.  60 

Aarobee*€l 

■■j.iy 

dnirohlU 

89  Jttl 

•57 

19.59 

OR 

■oroNltc  56 

IN 

— 

e 

H 

e 

« 

e 

e 

laaow  50 

— 

Aerobee-81 

no.iar 

OburohiU 

81  feb 

•56 

80.08 

OR 

NMdov.  60 

— 

Asrobee-Oi 

■■3.19 

Ohurohlll 

83  Mar 

•56 

18.07 

OR 

llMdoir.  60 

(8)  1957«, 

1957^ 

- 

m 

as 

<s 

mttmnrleb 

■BtvlM  aurkad  with  (8) 

•lie 

»•  bawd  on  dXBg  d«t* 

3V 

mo 

88  Jaa 

13.15 

NR 

■kTwa  58 

for  ■ot^Ultw  ud 
<Murri«r  rookota.  IN 

- 

1 


[un  RANOI  130-i;i»0  Di. 


1  Jikivig 

7 

mo 

7  Au«  '51 

u.oo 

NR 

Eorofirlta  37 

Aerobee*Hl 

■■3.17 

ChurohlU 

20  lo?  *36 

83.81 

OR 

NsaAoae  60 

Aerobee**Hl 

■■3.19 

Churohin 

29  Jul  '57 

15.39 

OR 

HorovltA  38 

)) 

N 

H 

N 

N 

SaQot  38 

Aerobee*Hl 

in«3.i9 

ChurohlU 

21T.b  '56 

20.08 

CR 

Msedoaa  60 

Asrobee-Bl 

■■3.19 

ChurohlU 

23  Mar  '58 

18.07 

CR 

Hsadova  60 

(8)  1957k^, 

1957^ 

- 

- 

«a 

m 

MDchnerloh 

ajpoarobae 

A1M10.200 

ChurohlU 

30  lor  '56 

12.36 

CR 

Boegeee  39 

^vm  talcen  froa  a  published  cutYe*.  Biterpolatlon  for  tabular  preesntatlon  aajr  hare  introduoel  an  error  of  9)1* 


.37. 


tti 


t 


i 

t 

\ 


I 


M 


i 

i 

i 

I 

5 

I 

I 


M 


TIPPER  ATMOtPKBRB  8TRV4 

M«as«r«m«als  X«p«ffl«dl  Thtoa 


iratuf 

•«  °1  tiurtrumro tertian  Vahicto  Wumb« 

AlfflXUS  RAra  KB. 


m 

jPbiuipR 

T-2 

34 

(«f) 

ZonlMtlcn 

nicLog 

7  i 

- 

NKM  8p«otroa>t«r 

Aarob«a*Bl 

■■3.n| 

(«f) 

StoilUf  0iga» 

A«rolNM«*ll 

«M3.ld 

• 

N 

M 

- 

Naas  flpaotrcaatar 

AarobaaoHl 

1 

mo.iB 

• 

Naas  Bpaotroaatar 

Aarobaa*fl 

350 

laagaulr  Ptoba 

Bpatrobaa 

ABNIO. 

m 

•atalUta  Orblta 

(2)  1957iC, 

1957/J 

ALTZTUIB  RAKn  1^-ltiO  tm. 


« 

RllUipB  gRi«» 

y-2 

34 

(af) 

lonlBRtioii 

TikliQ 

7 

• 

Mem  8p«otroMt«r 

Aarobaa*!! 

NlOblT 

(nf) 

fhilUpB  fRgt* 

Atrob««-Ii 

m 

M 

N 

H 

- 

Itoaa  Spaotroaatar 

A0rob«e*ili 

iiN3.ia 

- 

Mtaa  Spaotroaatar 

ABrobM^Al 

NN3.1Si 

- 

SataUlta  Ox'bita 

(2)  1957c(, 

1957/» 

a> 

PhlUipa  Oaga^ 

y-2 

4. 

21 

•  TImm  tatrlM  ar*  tak«i  f  roa  a  jntbUal 


[OfPBBRE  BTRUCTURE  DATA 

is  K«p*tls4  Tkrs««h  Cailp  1110 


Projsct  ARIES  -»  Contract  Nonr  3071(00) 


9%acm 


Vthiel* 

Numbar 

Fbad 

Dot* 

Tim* 

bon* 

R*l*r*ac*  Data 

Not** 

ptoa  RAIU  uo*190  Xm. 

T-2 

34 

WFO 

22  J«n  'ltd 

13.13 

NAT 

(af)*  not  fouad 

nkiQg 

MSFO 

7  Aug  '51 

UsOO 

NOT 

lorawlbs  97 

f  Aarobaa^Hl 

Rn3sX7 

CburohlU 

20  Sot  '96 

23.21 

car 

NiaAov.  60 

Aarobae**!! 

Rlf3.13P 

CbuTOhlXl 

29  Jul  *57 

15.39 

car 

loroirltc  98 

N 

N 

N 

N 

n 

fi 

l«0<w  98 

r  Mrobta-Hl 

RiQ.xer 

Churcbill 

21  rub  *96 

20.02 

car 

NmAom  60 

AarobaaHIl 

ini3.isr 

CburohlU 

29  Mar  *98 

12.07 

car 

Ntsdoir.  60 

Otpagrobaa 

ABiaO.200 

ChuroblU 

90  *or  *98 

12.36 

oar 

BoggM.  99 

(2)  1957.f» 

1957/J 

m 

• 

- 

m 

MkhiMrloli 

Bntrlai  mmrlmE  with 

ara  baaaA  oa  drag 

for  aataUita  aad 
oarriar  roekata. 

Altilud#  1 
Rang*.  Em  I 


VUDi  RAKE  1^-160  Em. 


T-2 

34 

wapo 

22  JUi  'ltd 

19.13 

N8T 

BaTaaa  32  m 

Tlkii« 

7 

VSPO 

7  Aug  '91 

11.00 

N9T 

BorovltE  37 

Aarobaa-il 

N]f3.17 

CburohlU 

20  l<nr  '96 

29.21 

oar 

Niadoifa  60 

A*robaa-Rl 

11113.19^ 

CburohlU 

29  Jul  '97 

19.99 

car 

HorovltE  36 

* 

n 

* 

N 

M 

N 

ZaOoir  38 

A*robaa*Hi 

RN3.iar 

ChuroblU 

2ir.b  '96 

20.02 

oar 

Maadova  60 

Aarobao^ai 

ini3.i9P 

CburohlU 

29  Mur  '98 

12.07 

car 

Naadoira  60 

(2)  1997«, 

1957/J 

- 

m 

m 

- 

NlUknarloh 

T-2 

21 

WO 

7  M»r  '47 

U.23 

NBT 

UOcv  34 

ml 


m  tBkm  from  m  pubUthAd  ouitd.  IntgrpolAtlon  for  tnbulRr  prM«&t4tLon  mmj  baTt  Introduogd  an  mmr  of  ^ 


-X&- 


10 


I 

I 


•ol«no«  Communloallon 

Waahlngton,  O.  C, 


UPPER  ATMOfPBERE  ETRUC 

Maaiafcmaats  Hapattad  Thtaafl 


I 

I 

! 


Altitud* 

PTMiur* 

Daiwity 

T*mp«raiui« 

InitruniMitatioii 

Vahid* 

Number 

Km. 

IIIIIIJI9.  •«% 

g/ra' 

•.% 

•I 

ALSXTUIS  Mm  160< 

•170  la. 

X60 

m  m 

1.5x10“^ 

(nf) 

- 

- 

mx31pe  ga6^ 

T-2 

5*1 

160 

i.ijao‘6  30 

♦.jaao"^ 

50 

980 

(af) 

lonlaaUoii  gage* 

nicii« 

7 

1 

I60 

*  m 

X.Sxlo"^ 

85 

- 

Nate  SpeotroMter 

Aerobee««l 

M3.17| 

160 

m  m 

m 

• 

ZkrfQ 

(nf) 

AiiUlpe  gagee 

Mrob#e-tl 

IR3.19I 

160 

T.lxiD^  80 

l.teoo'^ 

30 

m 

- 

e 

m 

a 

160 

m  m 

8.0*10’^ 

25 

m 

- 

Igtee  gpeotroMter 

Aerobee«Bl 

113  .lai 

160 

m  m 

J.OSJlO*^ 

85 

- 

ip 

Naee  Speotnmter 

Atrobee^U 

ni3.id 

160 

m  m 

ee 

m 

1900 

900 

iMgBilr  Probe 

gpaerobee 

A»ao.7 

160 

m  m 

(af) 

- 

ei 

gatellite  Oiblte 

(8)  I957ef,  1957^ 

170 

30 

5.0*10*^ 

50 

lOfM) 

1  170 

m 

8.atio'® 

85 

* 

X70 

- 

m 

• 

- 

2750 

XTO 

6.3*10*6 

20 

•6 

1.1*10 

30 

- 

170 

/ 

I 

• 

- 

4.0*10*7 

85 

- 

170 

- 

- 

1.9x10"7 

85 

- 

170 

- 

- 

2.89*10"^ 

(af) 

m 

178 

e» 

- 

- 

- 

1400 

I 

AlffXTUDB  RAKB  nO^UBO 


(af) 

lonitation  gageb 

nkti« 

7 

- 

Mtee  gpeotroaet/'r 

AarobM^l 

ni3.X7 

(nf) 

AllUpe  gegeb 

AaroiMfHl 

■>3.1^ 

- 

N 

N 

»  1 

m 

Igtee  ipeetroMter 

AarohM'Kt 

ns.iar 

m 

Mee  gpeotrowter 

A«rolM«-Bl 

mo.iej 

m 

gatelllte  Qrbite 

(8)  1957«1, 

1957^ 

400 

XansBuir  Probe 

S^«erob«« 

ABH10.8 

*  mtriet  are  taken  from  a  pubUeheA^ 


Mraiai  STRUCTURE  DATA 


P)roj«ct  ARIES  —  Contract  Nonr  3071(00) 


V«Uek 


Number 


RcisrsBoc  Dots  Ndcs 


AMlttdc 

Km 


Jk 

WO 

88  Jan  'W 

15.13 

ms 

yMm 

7 

WIO 

7  Aug  •5i 

U.OO 

mr 

■orowlU  57 

Asrobee^l 

■■5.17 

Oharohill 

80  lor  *56 

83.81 

oir 

Noaloro  60 

Mrobee««i 

wn.i9 

OburobiUL 

89  Jttl  *57 

15.99 

om 

■orawlto  96 

e 

e 

e 

N 

N 

N 

loOov  36 

Atrobee*!! 

05  .le 

OburoblXL 

81  rot  *56 

80.08 

OK 

Nooiwro  60 

Airobee-Bi 

■■5.isr 

OburohlXl 

83  Nor  '36 

18.07 

on 

Npoaoro  60 

Olpeerobee 

ABOO^OO 

OhuvobiU 

30  ■or  *38 

18.36 

on 

>o«o«n  59 

(8)  1957cf, 

1957^ 

- 

• 

m 

• 

Mllteonoh 

(bT)-  not  fonnd 


BatrlM  MrinA  with  (8) 
•m  teMt  oa  4rin 
for  MtolUtw  and 
earrlMr  rookotn. 


luni  170-iao  m. 


liking 

7 

wa 

7  Ang  '51 

11.00 

Nn 

lorovitR  97 

Aarobootll 

ll^oIT 

CburokiU 

80  gor  '36 

29.81 

088 

NoaAova  60 

Aeivbee*kl 

■■5.i3r 

OlMiroklll 

89  Jol  *97 

13.99 

on 

iarndto  56 

H 

e 

m 

N 

N 

InOMr  36 

Aorotoo'iil 

■■5.1» 

Oknrokill 

2ir«b  *36 

80.08 

on 

Noodwra  60 

Aoratoo'B 

■■5.i9r 

OhurohlU 

83  Nor  '36 

18.07 

on 

Nndowo  60 

(8)  1937<(, 

1937/9 

00 

m 

m 

m 

MNiMfvloh 

Spaorotoo 

AttUO.800 

OtauroblU 

30  not  '38 

12,36 

car 

Boggoaa  39 

•  taken  frea  a  publlabad  ourrcn  interpolation  for  tabular  preeentatlon  any  bare  introdaoed  an  error  of  ± 


90 


molmnom  Communloaiion 

i  Washlngtoni  D.  C. 


AlUhid#  ?t9mw 
gt  — gJI» 


D»aritr 


•*% 


TmpTatur# 
•E  •*  *E 


Vmft  ATMOfPHIBI  ITBU^ 

ttmpmtf*  Tht*w 


V«Uo> 


I 


.laiTOm  MMM  lti<hJ»0  IQn. 


lao 

6.9«lo'^ 

30 

2.3xJO'^ 

50 

1070 

(rf) 

loalMticn 

nfeti« 

7 

IBO 

m 

m 

S.SxW® 

85 

- 

NMi  tpaatrowtOT 

Mrakaa*!! 

no  .17 

180 

m 

m 

m 

<* 

a9fto 

(*r) 

fkiiupa  aagaa 

Aarobaa’Hi 

no.ia 

180 

5.7*10** 

80 

e.sKio'^ 

30 

m 

- 

« 

M 

m 

180 

m 

a.Ssio"^ 

85 

- 

• 

Maaa  •paotrowtar 

Aarobaa  n 

naM 

180 

m 

m 

1.5*10^ 

85 

- 

m 

Itoaa  tpaotroMtar 

AarobaaMB 

no.isi 

180 

- 

m 

i.ertsio’^ 

(ar) 

m 

- 

»tam«a  >hlta 

(8)  1957«» 

V57/B 

186 

m 

(nf) 

« 

■atalUta  drag 

1956<« 

• 

I 

I 

I 

I 

I 

I 

I 


i  I 

f 

ft  I 


Airmm  tuam  190-eoo  m. 


190 

5.5*10*7 

30 

i.aBio'7 

50 

1070 

(ar) 

iQolsatla  gagab 

VUclag 

7 

190 

* 

lb 

b.OalO*® 

85 

• 

m 

Naaa  SpaatMiaatar 

A*rob*a«Kl 

■■9.17 

190 

m 

- 

• 

m 

8970 

(ar) 

niUlp*  gagaa 

Aarpbaa*!! 

■85.131^ 

190 

5.1*10^ 

80 

7.>i10*7 

30 

aa 

a 

N 

m 

190 

• 

- 

S.OblO^ 

85 

m 

• 

Mua  gpaatwatar 

Aarobaa^Bl 

no.i* 

190 

- 

- 

1.85*10^ 

(af) 

m 

• 

•ataUlta  Orblta 

(8)  1997cf,  1957^ 

197 

- 

- 

7.CW0‘7 

(ar) 

- 

m 

gataUlta  Ar^l 

19578 

•  tkm»  AtrlM  ar* 


froi  a  pukUaha* 


]  w  *  M 


Project  ARIES  — Controet  Noor  9071(00) 


_ I  mVCTURI  DATA 

thwmwk  latljr  lift 


tektn  trm  •  pukltabad  ourr*.  liit«rpoUtlaa  tar  U/btOmr  prMMUtloa  tav«  latrodnead  «b  •rror  at  ±  yft. 


M 


Sol*no«  CommuntaMMlon 

W«*hlngten,  D.  C. 


UFPIR  AVTMOSPBBM  tTBU 

Maaawtvmcial*  Kaporlad  Thr«i 


AlHtud* 

j _ _ 2=^ 

Pnmjm 

Damitr 

o/»* 

•.% 

Tanparahura 
•I  •,  *8 

loBlnixMiiisikii 

V*UcW 

NtimlM 

1  '  800 

k.talD^ 

30 

l.^alO*^ 

50 

1070 

(it) 

Aiffmn  lum  80o-eio  bi. 

loasliatloa  gi«a»  nidai  7 

800 

i 

• 

• 

a.jouo^ 

85 

• 

- 

Mua  •paetvawtar 

Aarotaa-kl 

m3.ij 

i  aoo 

• 

m 

• 

- 

3010 

(tf) 

IkllUpa  siB# 

AavolNtaHa 

no.ij 

800 

k.htio"* 

80 

30 

• 

- 

« 

« 

•• 

'  800 

• 

• 

l.SslO^ 

85 

- 

1 

1 

Aarokaa«kl 

■D.iij 

i 

800 

• 

m 

3-e.<5aao*^ 

(af) 

- 

- 

•atalUta  OrMta 

(8)  1957<f, 

1857^ 

801 

- 

m 

6.7x10*^ 

(af) 

- 

• 

•ataUlta  Orklta 

- 

AumuB  luKi  aio-eao  u. 


8iO 

3.3810^ 

30 

l.lalO*^ 

30 

1010 

(rf) 

Xoalwtlaa 

nuai 

7 

810 

• 

- 

3.tel0 

83 

m 

NMa  IpaatroBatar 

ilarobaa-ai 

■93.11 

810 

m 

m 

m 

m 

3030 

(ar) 

fhtUlpa  tMt* 

Aarobaa«kt 

■■3.13 

810 

k.lsXO’^ 

80 

e.agxo"^ 

30 

• 

N 

m 

810 

• 

a 

1.3x10^ 

85 

Mksa  Ipaetroattar 

Aarokaa^ 

■■3.18 

810 

- 

• 

6.Ck^0"^ 

(tf) 

■itaUita  Orklta 

(8)  1937* 

1937^ 

8U 

m 

• 

k,6aM'^ 

(rf) 

aataUlta  dn« 

1957# 

- 

8U 

m 

m 

k.6il0^ 

(ar) 

tatalllta  OrMta 

I837<r  8 

«■ 

818 

m 

m 

%.eno^ 

(at) 

lataUlta  Ovag 

1957^1 

- 

219 

a» 

m 

l.OalO*^ 

(af) 

• 

IBm  tpaetroattar 

Aarobaa*bl 

ii3.ia 

•  fliMt  MtrlM  w*  takm  froa  •  pukUth*^ 


HISS  f  TBVCT0EE  DATA  Project  ARIES  —  Contract  Noor  3071(00) 


Sci«nM  ComitiunlMtlon 

Washington,  O,  C. 

Altitudo  Proitw  Donail 

Kaa.  mwJig.  g/m* 


220  2.7x10  30 

220  • 


9.0biW^  50 
5.5-5.7*10“®  (nf) 
^.0*10“'^  (nf) 
5.7x10*^  (af) 
^.SxXO"^  (af) 


T«mparcrtuy 
•K  •,  '‘K 


1070  (ni) 


ft  CnWM  iiragaiipiM.  m  I  iti—.  — . ■  4r.,  ^ 

uma  ATNOtrHSRE  tTRUI 

Maaaaxamaals  Kapaii^d  Tlii*«| 

Initrum»ntatioo  Vahid*  Num 


AUnXUBl  RAKai  220450  Ka. 

lootMUon  gattft  Tlkli« 

Satamt.  ubita  (a)  1957a,  1957 /»  | 

»talUt«  OrMta  1957 «•  S 

•atallita  OrMta  19570^1 

BatalUta  Orbita  1957«8  •  I 


BRiS  fTRUCTVRB  DATA 

^k««4  Thi«««li  Bstljr  ItIO 


Plcico 

Numb«r  Firi»d 


S?X  220-£30XM. 


Project  ARIES  —  Contract  Nonr  3071(00) 


ZoM  lUtwRiieR  Doto  Notot 


Altitud* 
Rang*.  Km. 


1957 


7  Aug  *51 


UaOO  N9T  Horowlts  $7  (tf)*  not 


NtldinoTioh 
aohllllng  99 
Stnra*  96 
Sterns  96 


Batrlss  aerksd  with  (S) 
•rs  bMsd  on  drag  data 
for  aataUita  and 
oarrdsr  roefeata. 


fi.'oa  a  pubUahad  curve.  Interpolatlcn  for  tabular  preaentatlon  nay  have  introduced  an  error  of  t  %• 


OS  230*eh0  In. 


1997»r,  1957/3 


1997^ 


Nlktanavleh 
NtkhnaTlob 
SohiUlttg  99 
Sterna  98 
aohlUlng  99 


Soi«no*  Communloallon 

Waahlngten,  D.  C. 


Altitude  Prewure 


UPPER  ATMOSPHERE  STRU< 

Meaevremeati  ■•■•iled  Thk»<a 


Temperenws 


1- 

Km* 

tnaUffir* 

•*% 

•*% 

«K 

taiaie.::r'«ntoUoii  VrUcIr 

NuriIk 

1 

AlffirUB  RAIQI 

250-260  Be. 

t  «“ 

290 

li  - 


250  -  •  (af) 

250  (nf)  l.Ulo"^  (rf)  950  (rf) 


SeteUlte  Orblte  (2)  1957<f*  1957 jS 
Meoterge  Muoaetar  19579 


260  -  -  1.51x10"'^  (nf) 

260  2.86x1«''7  (of)  8.66xlo'^  (of)  971  (>r) 


AlffSTUm  RAMI  260-270  In. 

satellite  Orblte  (2)  1957‘6  19570 
UBOberge  NkODaetcr  19576 


ALTinnS  RAKOt  270-200  Bb. 


270 

m  m 

laOxlO""^  (nf) 

« 

- 

SeteUlte  Orbito  (2)  1957or,  1957 

270 

2.35x10*^  (nf) 

6.8>xlo'®  (nf) 

907 

(«>f) 

Bloobargo  IkiioMtor  1997  G 

275 

■*  • 

0.5x10 (nf) 

m 

m 

j 

SeteUlte  Orblte  1957 cC2 

9.51x10"®  (nf) 

1.95x10"”^  (nf)  5.‘»bxl0"®  (nf)  1005  (nf) 


Aliriivnt  RAROI  200-290  m. 

axtelllte  Orblte  (a)  i^ja,  19^7 
Uaebarge  MenMcter  1957  6 


iTRUCTURE  DATA 
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THR  rOVAP  SYSTEM  FOR  ROCKKr  AI,TITUDB  MRASUBBMEHT 

The  OOVAP  (Doppler  Ve].oclty  And  Position)  sysrea  is  used  to  deteralne 
the  altitude  and  trajectory  of  I'eaearch  rockets.  The  systea  is  represented 
scheaatlcally  In  Figure  1. 

The  ground  transaltter  radiates  a  signal  on  a  reference  frequency.  This 
signal  is  received  by  both  the  tracking  noelvers  and  the  rocket  vehicle.  A 
transponder  in  the  rocket  vehicle  nt  ^nsalts  the  nfennee  signal  at  double 
the  nfennee  fnquency.  This  signal  Is  coapared  to  the  original  reference 
signal  also  received  at  each  of  the  tracking  stations.  The  Doppler  shift  of 
the  rocket's  signal  vill  be  a  function  of  the  velocity  of  the  rocket,  and  the 
altitude  and  aelauth  of  the  Incoming  sl^^al  from  the  rocket  deteralne  the 
position  of  the  transponder  and  Its  I'ooKet  vehicle. 

The  DOVAP  systea  opentssvlth  an  accuracy  of  A1  foot  In  position  and 
1  foot-second  In  velocity. 


Literature  Citation! 

Massey,  E.8.V.,  and  R.L.F.  Boyd,  The  Upper  Atmosphere,  pp.  66-70,  Philosophical 
Library,  New  York,  N.  Y.  1959* 
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Ionisation  gages  ncasure  the  tMmber  of  free  Ions  produced  by  a  flov 
of  electrons  In  a  diffuse  gas.  The  relative  nuiii>eri  of  free  Ions  foraed  by  a 
constant  electron  source  Is  a  function  of  the  density  and  coBpositxon  of  the 
gas  .'i.thln  the  Ionisation  gage. 

The  Alphatron  Is  typical  of  the  radioactive ^  cold-cathode  type  of  innlsatlon 
gage.  A  radioactive  Isotope  vlthln  the  gage  piovldes  a  constant  sow  ce  of 
Ionising  radiation.  The  Instruaenrt  Is  essentially  a  aodlficatlon  of  the  electro¬ 
static  detectors  used  to  count  radioactive  particles. 

In  the  operating  InRtrunent  (see  Figure  2}  a  voltage  Is  api'lj-;^  to  both 
the  vail  and  vlre  electrode  of  t>«  gage .  Gas  atoos  enteriu^  t^e  t  age  are 
Ionised  by  the  radioactive  Isotope,  and  the  Ionised  gas  atoas  aie  then  attracted 
to  the  wall  of  the  gage.  The  drift  of  these  Ionised  particles  lowers  the  voltage 
between  the  two  charged  eienents  of  the  gage.  When  this  voltage  drops  to  a 
pre-set  point,  the  chasber  Is  redharged  to  Its  original  voltage.  The  freouency 
Of  recharge  Is  proportional  to  the  rate  of  Ion  fonsatlon. 

The  us-  of  ionisation  gages  of  the  Alphatron  type  Is  based  on  the  follcwltg 
assumptions: 

The  devices  >.re  Insensitive  to  acceleration  changes. 

They  provide  rapid  d''a.crete  rveponses  to  density  changes  of  a 
homogenous  nedi'mi. 

By  suitably  switching  the  voltage  drops  for  recharging  the  Instrument, 

It  can  be  used  to  measure  density  directly  to  altitudes  of  about 
200  kilometers. 

Sources  of  error  In  the  technique  Include: 

The  devices  meaaure  only  the  relative  number  of  ions  farmed. 

Ion  formation  Is  affected  by  the  ccmposltlon  as  well  as  the  density 
of  the  gas  being  measured  (dee  Figure  3). 
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Bxtemal  Ion  sources  (e«g«>  the  ions  in  the  F  and  D  layers  of  the  upper 
atmosphere)  will  Interfere  with  the  ion  counts  obtained  by  the 
Instrument. 

Qas  density  Is  temperature  dependent. 

The  Instrument  may  not  be  at  temperature  equilibrium  with  the  atmosphere. 
Density  measurements  are  probably  correct  to  within  an  oruer  of 
magnitude  up  to  250  kilometers. 


IaGow^  Be  I  "Arotic  Ataosphere  Structiire  to  2^0  IQY  Rockttt  Report  Series  e 

Ho.  la,  pp.  38-^6,  30  July  1958. 

Ron-R  60921-5608,  Wright  Instruaiente,  Inc.,  "  A  Survey  of  Pressure  and  Density 
Sensors  and  Associated  Problems  for  the  Re  0.  L«  HASP  Program,"  April  1959* 

Spencer,  N.  V.  and  W.  G.  Dov,  "  Density  Gauge  Methods  for  Measuring  Upper- 

Air  Temperature,  Pressure,  and  Winds,"  Rocket  Exploratiori  of  the  timer  Atmosphere . 

pp.  82-97,  Permagon  Press  Ltd.,  London,  1954.  ^ 
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Plraal  Qaae 

Thennal  oonduotlvlty,  or  Piranl  gagee,  measure  preseure  by  monitoring 
the  resistance  change  of  a  heated  vlr#  element.  Changes  in  air  pressure 
surrounding  the  wire  element  change  the  rate  at  whio^  heat  is  lost  by  the 
element.  Piranl  gages  are  cosmicroially  availsjble  which  measure  pressure  down 

to  10"^  QDfi/lZ^e 

Havens  Qkn 

The  Heveni  gage,  developed  at  the  Haval  Reeearoh  Laboratory,  ie  a 
modification  of  the  thermal  conductivity  gage.  It  measurea  pressurea  leva 
to  10*^  nm/Hge 

The  gage  works  on  the  principle  that  an  alternating  current  signal  can 
be  obtained  from  the  normally  direct-^current  Piranl  gage  by  cyclically  changing 
the  pressure  at  a  given  frequency.  At  low  anbient  pressures,  the  compression 
of  the  bellows  does  not  affect  the  temperature  of  the  gas  within  the  bellows 
Bignif leant ly.  The  cy Ileal  changes  of  the  bellows  will  result  in  alternating 
voltage  output  from  the  resistance  element,  and  the  anplltxide  of  the  alternating 
voltage  will  be  proportional  to  the  change  in  ambient  pressure.  The  eccentric 
shaft  of  the  small  motor,  Figure  4,  changes  the  volume  of  the  bellows  about 
20  per  cent  at  a  frequency  of  about  20  cycles  per  second. 

ae  use  of  two  bellows  assures  that  the  eccentric  shaft  is  working  Against 
the  same  pressure  in  each  bellow,  jregardless  of  the  oOtslde  pressture*  The  outuide 
pressure  is  communicated  to  the  pressure  chanberB  by  small  holes  which  restrict 
the  imte  of  gas  flow  so  that  the  gas  does  not  flow  completely  out  of  the  chamber 
when  the  bellows  sure  compressed.  Since  the  pressure  inside  the  bellows  chamber 
is  changed  about  Uo  times  per  second,  the  average  pressure  within  the  bellows 
will  be  Abequillbrim  with  the  outside  pressure.  .  The  peak-*to-peak  alternating 
voltage  developed  across  the  resistance  elements  vl'^:hin  the  bellows  will  vary 
d}.rectly  with  the  outside  pressure.  At  a  pressiire  jx  0.6  nnn/Hg,  a  change  of 
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Thermal  Conauctlvltv  Qaaaa  (cont.) 

20  percent  in  the  bellova  pressure  changes  tiiO  Voltage  across  the  resistance 
by  0.27  volts.  Figure  3  is  a  schematic  of  the  calibration  curve  for  a  bellovs 
gage  in  t^oh  the  pressure  is  changing  About  4o  times  per  second. 

Pressiure  measdurements  by  thermal  conductivity  gages  are  sxlbject  to  error 
due  to  the  variation  of  atmospheric  composition,  with  the  resulting  variations 
of  specific  heat  of  the  gas  surrounding  the  heated  vlre. 


Literature  Citations t 
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mMUissasssm. 


The  technique  of  measur  Ing  the  drag  on  a  falling  sphere,  ejected  froo 
a  rocket  at  peak  altitude,  to  obtain  upper  air  density  and  temperature  vras 
developed  at  the  University  of  Nlchlgan.  The  most  recent  form  of  the  experiment 
uses  a  small  sphere  about  seven  Inches  In  diameter. 


Air  density  of  the  atmosphere  Is  ca].oulated  from  the  velocity  of  the 
falling  sphere  using  the  drag  equation: 


2  m  aj, 

V®  ACjj 


m  r 

•d  = 

V  s 

A  m 


density 

mass  of  sphere 

drag  acceleration 

velocity  of  sphere 

cross-sectional  area 
of  sphere 

coefficient  of  drag 
of  sphere 


Pressure  and  temperatiire  at  altitude  are  derived 
by  substitution  In  the  hydrostatic  equation: 


from  the  drag  data 


..X 


F  h  g  d  h 


P  h  B 
M 


T  z  temperature  °kelvln 
P  =  density 

g  8  sicceleratlon  of  gravity 
h  =  altitude 
B  z  gM  constant 
M  8  molecular  weight  of  air 


An  initial  temperature  is  assumed  for  the  beglning  of  the  traJeetor>e 

Early  versions  of  the  falling  sphere  experiment  relied  on  Doppler  radar 
tracking  to  derive  the  trajectory  of  the  falling  sphere.  The  more  recent 
versions  include  an  accelerometer  and  telemetering  transmitter  within  the 
sphere  to  measure  and  transmit  the  drag  acceleration  from  the  sphere. 
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The  Falling  Sphere  (oont.) 

The  falling  sphere  experlaent  for  detaralnlng  atmospheric  parameters 
Is  based  on  the  follovlog  assuaptlous: 

!•  The  hydrostatic  barometrlh  equation  Is  valid  for  the  region  of  the 
sphere  trajectory. 

2.  The  atmospheric  aomposltlon  Is  constant,  and  Its  mean  molecular 
Vttlght  Is  fixed. 

Possible  errors  for  this  method  Include: 

1.  The  neglect  of  winds  In  the  trajectory  calculations. 

2.  The  errors  of  measurement  of  the  drag  acceleration  and  the 
coefficient  of  drag  for  the  sphere. 

3.  Possible  errors  In  the  calculation  of  the  trajectory. 

In  addition,  the  assumed  temperature  at  the  beglnlng  of  the  trajectory 
Introduces  a  possible  error  In  the  first  13  kilometers  of  the  trajectory. 


Literature  Citation: 

BartMn,  F.L. ,  '*lPhe  Falling  Sphere  for  Upper  Air  T)en«1.ty  and  Temperature,” 
Rocket  Ixplormtlon  of  the  Uoner  Atmosphere.  R.L.F.  Boyd  and  M.J.  Seaton, 
editors,  Pergamon  Press,  Ltd.,  London,  195*^* 

Jones,  L.N.,  "Upper-Air  Deislty  and  Temperature:  Some  Variations  and  Abrupt 
Warming  In  the  Mesosphere,”  J.  Qeophys.  Res..  6>».  2331"**0  (1959)* 


•ol*no«  Oommunloatlon 

Waahinoton,  D.  C. 

Cratraot  lonp  3071(00)  App*  A-11 

Flztfil  Report 
1  August  i960 


My 


The  greiiAdii  •xperlMot  If  bMfd  on  MMuring  the  average  velocity  of 
found,  traveling  to  the  ground,  vben  produced  by  a  grenade  exploded  at  varloue  ^ 
altltudee*  The  ataoepberio  teapera'I^ure  in  the  region  of  the  grenade  exploeion 
if  detereiined  by  the  variation  of  found  velocity  vith  the  altitude  of  the 
grenade  exploeion*  A  fcheaa^tio  of  the  experiment  if  outlined  in  Figure  6. 

The  velocity  of  found  if  calculated  thuft 

C  a  velocity  of  sound,  dry  air 

-/  z  ratio  of  specific 
heats  of  air 

R  :  gas  constant 

T  r  temperature  ^kelvin 

M  -  molecular  veig^t  of  air 

Ibe  average  temperature  of  the  region  betveen  two  grenade  explof  Ions  . 
if  oaloualted  from  the  variation  of  the  sound  velocity  from  these  explosions* 

Vlnd  effects  on  the  path  of  sound  transmission  are  determined  by  a  sound"' 
rangix^  network  which  measures  the  dixmctional  position  of  the  sound  wave 
arriving  on  the  ground*  This  direction  yields  the  apparent  position  of  the 
greuide  exploeion  which  is  then  compared  with  the  true  position,  obtained 
by  a  DOVAP  telemetering  device* 

The  use  of  the  grenade  experiment  for  determining  atmospheric  temperature 
is  based  on  the  following  assumptions: 

1*  Vertical  wind  components  are  negligible  compared  with  acoustic 
velocity  in  the  region  of  measurements 

2*  The  composition  of  the  atmosphere  Is  v?onstant  up  to  about  90  kilometers  n 
the  region  measured  by  the  experiment. 


^  .  It 

M  -  (coD*t«nt) 

Thui:  C  s"y  KT 
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The  calculation  for  the  axperinent  yield  only  the  averacEc  temperature 
in  the  layer  at  vhich  the  grenade  Is  detonated.  This  average  temperature  is 
assumed  to  exist  throughout  the  layer. 

Possible  errors  for  the  grenade  experiment  include: 

1.  Variations  with  altitude  of  the  specific  heat  or  water  vapor  of 
the  atmosphere  Introduce  errors  in  the  calculation  of  temperature > 
from  the  above  equation. 

2.  The  accuracy  of  the  measurements  is  limited  by  the  sound-ranging 
network's  accuracy  to  determine  the  time  of  arrival  of  the  sound 
waves  at  the  individual  microphones. 

0 

3.  The  grenade  experiment  is  prtibably  accurate  to  about  5  for 
determination  of  temperature  to  iin  altitude  of  about  9C  kilometers. 
Above  about  95  kilometers,  sound  waves  cannot  be  generated  with 
sufficient  energy  to  reach  ground  stations. 


Stroud,  V.O.,  V.R.  Bandeen,  V.  Rordberg,  F.L.  Bartman,  J.  Ottorman,  and  P.  Titus, 
'temperature  and  Winds  in  the  Arctic  Obtained  by  the  Rocket  Grenade  Experiment," 
IQY  Rocket  Report  Series.  1.  pp.  50-79,  July  1950. 
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figure  6 


•ol«ne«  CoimwiunicMillon 

Wmhington,  D.  C. 

Contract  Nonr  3071(C)0)  App.  A-l4 

Final  Report 
1  August  1^ 


TBR  C0ig061TI0M-iaS8  SCTWaMgTIR 


The  Bennet  radlo-freqiaeaoy  aass  speotroneter  oan  be  used  to  dbtaln. 
spectra  of  atmospheric  conposltlon  obove  100  kilometers*  A  diagram  of  the 
deTloe  Is  rhown  In  Figure  7*  Iob*  ve  fotned  by  the  boshardment  of  air 
molecules  irlth  4$>volt  electrons  In  the  Ion  cage*  These  lons^  drawn  out  and 
collimated  by  grids  at  points  3  and  4,  are  accelerated  by  a  negative  sweep 
potential  into  the  analyser  section*  This  negative  sweep  potential  Is  modified 
by  a  small  oonstant*blas  voltage  applied  to  grids  at  points  5  and  7*  Tons 
not  receiving  the  maxlonim  Incremental  energy  per  state  In  the  analyser  are 
turned  back  by  a  positive  stopping  potential  applied  to  grid  at  point  6* 

The  desired  Ions  have  sufficient  energy  to  overcosw  this  positive  potential 
and  reach  the  ooUeotor* 


The  mass  of  the  Ions  arriving  In  the  collecting  assembly  can  be  represented 
as  follows! 


N  a  mass  In  atomic  aass  units 

>  y  s  s  spacing  between  grids  of 

II  .  _  anlyamr  section  in 

**  ”  s^  f^  centimeters* 

f  a  frequency  In  megacylec 

V  ■  voltage 

Variation  of  either  frequency  or  voltage  will  sweep  the  tvd>e  over  a  range 
of  atonic  mass  units*  The  sweep  rate  Is  limited  to  the  frequency  response  of 
the  telemetering  system  In  use*  With  a  radlo-freq]uenoy  of  3*9  magsoyles  and 
a  sweep  varying  between  >230  and  -25  volts,  the  Instrument  will  cover  the 
range  between  46  and  5  atomic  mass  units. 
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figure  7 
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are  compiured  with  that  obtained  by  the  Viking  7  White  Sands. 

Istomin,  V.G.,  "Some  Results  of  the  Measurements  of  the  Spectrum  Mass  of  Positive 
Ions  by  the  3i'd  Artificial  Satellite,"  (‘iranslated  from  Russian)  KASA  TECHNICAL 
TRAM31ATI0N  F-?,  April  I96O. 

Presents  radio  frequency  mass  spectrometer  data  obtained  from  225-980  kilometers. 
The  composition  data  are  strongly  influenced  by  latitude  of  the  orbiting  satellite. 

Johnson  5U 

Johnson,  F.S.,  Purcell,  J.D.,  Touey,  K.,  "Studies  of  the  Osone  layer  Above  ITew 
Mexico,"  Rocket  Exrloratlon  o£  the  Upper  Atmosphere.  R.L.F.  Boyd  and  M.  Seaton, 
editors,  pp.  I89-2OI,  Fergamon  Press,  Ltd.,  New  York,  195'^« 

Paper  summarizes  and  discusses  data  obtained  by  solar  spectroscopy  on  vertical 
distribution  of  Ozone.  Presents  Ozone  composition  data  to  on  altitude  of  7U 
kilometers  obtained  by  a  URL  rocket. 
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Jones  5^ 

Jones,  L.M.,  "Ihe  Measurement  of  Diffuse  Separation  In  the  Upper  Atmosphere,”  Hocltet 
Exploration  of  the  Upper  Atmosphere.  H.L.F.  Boyd  and  M.  Seaton,  editors,  pp.  143-157, 
Fergamon  Press,  Ltd«,  London,  1954 1 

Describes  devices  for  collecting  samples  from  upper  atmosnhere.  Samples, 
returned  in  steel  bottles,  were  analyzed  In  laboratories  for  Eellian,  Neon,  Argon, 
and  Nitrogen.  Data  from  7  Aerobee  and  5  fllffiita  are  presented. 

Meadows  60 

Meadows,  E.B.,  Townsend,  J.V.,  ”I0Y  Rocket  Measurements  of  Arctic  Atmospharlc 
Composition  Above  100  Km.,”  Paper  presented  at  dOSPAR  meeting  In  Nice,  France, 
to  be  published  In!  Proceedings  of  the  avmpoaium  Of  the  Committee  of  Space 
Science  (COSBftR).  North-HoHand  Publishing  Co.,  Amsterdam,  Late  Suaner,  I90O 
(western  Represen batlve  Intersclence  Publishers,  New  York). 

Presents  composition  data  obtained  on  4  Aerobee-Hl  rocket  flights  Instrumented 
with  radio-frequency  mass  spectrometers.  Instrumentation  techniques  and  possible 
errors  are  discussed. 

Wenzel  <56 

Wenzel,  E.A.,  Lob,  L.T.,  Nichols,  M.H.,  Jones,  L.M.,  "Diffusive  Separation  in  the 
Upper  Atmosphere,"  IGY  Rocket  Report  Series,  i,  pp.  91“107,  1950* 

Reviews  results  of  upper  atmosphere  sampling  program.  Composition  data  from 
2  Aerobee  fllf^ts  are  presented. 
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ADstract  Bibliography  of  Books.  Raviev  Articles,  and  Blhliographlet 

on  the  ItoPtr  Atmosphara 


The  publications  listed  below  cun  reconmend'id  as  background  references  in 
the  field  of  ui^per  atmosphere  research* 


Benson,  0.0.,  Strughold,  B.,  editors,  Phafsies  and  Medicine  of  the  Atmosphere  and 
Snaoe.  JOhn  Wiley  tt  Sons,  Inc.,  Hew  York,  I960. 

Papers  presented  at  2nd  International  Synposiun  on  Physios  and  Medicine  of 
the  Atmosphere  and  Space.  Several  review  articles  on  upper  atmosphere,  but  most 
of  the  papers  are  directed  to  problems  of  space  fli^t. 

BentoTti  N.,  editor.  The  Use  of  Hieh-Altitude  Bockets  for  Scientific  Investigations. 
An  Annotated  Bibliography,  U.  3.  Kaval  Research  Laboratory,  Washington,  D.  C., 
Bibliography  Ho,  16,  Oct.  1959- 

This  is  an  extensive  bibliography  of  publications  in  the  field  of  upper 
atmosphere  research.  Foreign  us  well  as  U.  8.  publications  are  included  from 
1946  to  June  1959 • 

Boyd,  R.L.F.,  Seaton,  M.J.,  editors.  Rocket  Bxploration  of  the  Upper  Atmosphere. 
Pergoinon  Press,  Ltd.,  London,  1954. 

Report  of  1st  major  international  conference  concerned  with  rocket  exploration 
of  the  upper  atmosphere.  The  papers  present  a  sunnary  of  experimental  data  to 

1954. 

Hanessian.)  J.,  Outtmacuer,  I.,  editors,  IQY  Rocket  Report  Series.  ^  Experimental 
Results  of  thr  U.  S.  Rocket  Program  for  the  International  Ceophysical  Yeu*  to 
1  July  1958>  national  Academy  of  Sciences,  Washington,  D.  C.,  JUly  1958. 

This  compilation  of  research  papers  presents  the  results  bbtained  during  the 
first  12  months  of  the  U.  S.  lOY  program.  The  bulk  of  these  papers  were  presented 
at  the  eSAGI  Assembly  held  in  Moscow  in  the  susner  of  1958. 

Knlper,  O.F.,  editor.  The  Earth  as  a  Planet.  University  of  Chicago  Press,  Chicago, 

195^* 

IMs  book  oontalna  sev^sral  lengthly  review  artiolee  on  itruoture  and 
Cfjqiposltloii  of  the  atmosphere  a 

Massey,  EeS.W.,  Boyd,  editors,  The  Upper  Atmospheres  ihilosophioal  Libraxy, 

Nev  York,  1959* 

A  general  discussion  of  upper  ntiiiosphere  phenomena  studied  during  IQY;  few 
experimental  data,  but  good  generalized  summaries* 
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Newell,  H.E.,  editor,  Soubding  Rockets.  McOraw-Hlll,  Histr.fork,  1959* 

This  book  presents  performance  characteristics  of  the  principal  atir°^®*^  atmoa )herlc 
research  rockets  developed  since  the  end  of  World  War  II* 


Proceedings  of  the  Byrnpoeiun  of  the  Committee  of  Space  Bclenceg  (CQSPAR 
published  by  Horth'Holland  Publishing  Co*,  Aauterdam,  Late  Suner  I960 
Representative  Intersolenoe  Publishers,  Hew  York). 


^  io  be 
We  tern 


This  book,  to  be  piibllsbed  In  the  late  sunaer  of  i960,  contains  the^^“ 
presented  at  the  Plrst  International  Space  Selenoe  Symposium  held  In  Nicr^  . 

Jan.  i960.  The  papers  Include  the  results  ObUtlned  by  the  upper  atmosphr  ^'^"ospne 
programs  of  most  at  the  countries  participating  in  the  lOY  program. 


Wright  Instruments,  Inc.,  Vestal,  Hew  York,  A  Survey  of  Pressure  &  Densll  ISQSfilL 

&  Associated  Problems  for  The  HOL  Basn  Program.  Pinal  Report,  April  1959* 

A  survey  of  "state  of  the  art"  in  development  of  miniature  pressure  ® 

density  sensors. 


Zellkoff,  M.,  editor.  The  Threshold  of  Space.  Pergamon  Press,  Ltd.^  Hew  Y*^*.' 


Proceedings  of  Conference  on  Chemical  Aeronomy  at  Ca»ft>rldge;  Mass.  1^  «  Bhriag* 

1956,  sponsored  by  the  Geophysics  Research  Directorate  of  the  Air  Force,  ;*  ^ 

Research  Center,  nils  bMUc  contains  papers  by  most  of  the  active  researc® 
in  the  fields  of  atmospheric  composition  and  photochemistry. 
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MEMORANDUM  FOR  DEFENSE  TECHNICAL  INFORMATION  CENTER 

ATTN:  OCQ/MR  WILLIAM  BUSH 


SUBJECT:  DOCUMENT  REVIEW 


The  Defense  Threat  Reduction  Agency's  Security  Office 
has  reviewed  and  declassified  or  assigned  a  new 
distribution  statement: 


-AFSWP-1069,  AD-341090,  STATEMENT  A 
,-DASA-1151,  AD-227900,  STATEMENT  A  < 
-DASA-1355-1,  AD-336443,  STATEMENT 


(a'%/ 


-  DASA-1298, 

-  DASA-1290, 

-  DASA-1271, 

•  DASA-1279, 
~  DASA-1237, 

•  DASA-1246, 

'  DASA-1245, 

..  DASA-12  42, 

-  DASA-1256, 
DASA-1221, 

■'  DASA-1390, 

-  DASA-12-R37- 


AD-285252, 

AD-444208, 

AD-27  68  92,' 

AD-281597, 

AD-272653, 

AD-279670, 

AD-419911, 

AD-2  7  9  671," 

AD-280809, 

AD-243886; 

AD-340311, 

AD-717097, 


STATEMENT 
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STATEMENT  Ai^ 
STATEMENT  A^ 
STATEMENT  Al/ 
STATEMENT  Ai^ 
STATEMENT  A 
STATEMENT  A 
STATEMENT  Ai^ 
STATEMENT  A 


STATEMENT  N 
STATEMENT  A  OK 


-  DASA-1285-5,  AD-443589,  STATEMENT  A’^ 


-  DASA- 1714, 
■  -DASA-2214, 
-•DASA-2627, 
-DASA-2651, 


AD-473132, 

AD-854912, 

AD-514934, 

AD-514615, 


STATEMENT  A 
STATEMENT  A 
STATEMENT  A 
STATEMENT  A  ^ 
-STATEMENT  A - 


-DASA-2722T- 
-  DNA-3042F, 


■V3,  AD-518506,  STATEMENT  A 
AD-525631,  STATEMENT  A 


'DNA-2821Z-1,  AD-522555,  STATEMENT  A 


If  you  have  any  questions,  please  call  me  at  703-325- 


1034  . 
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